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Ionic liquids (ILs) are a well-known type of solvent whose unique features have spawned a huge 

amount of research. While IL’s greenness is being questioned, deep eutectic solvents are emerging as the 

next generation of benign solvents, owing to their biodegradability, low toxicity, and minimum cost. [1] 

The type three DESs are formed between a hydrogen bond donor (HBD) and a hydrogen bond acceptor 

(HBA), through strong hydrogen bond networks. In this sense, DESs can be thought of as nanostructured 

solvents, as their well-defined and preferential arrangements repeat themselves across the bulk region, 

and more so at interfaces. When a solvent interacts with a distinct phase, it becomes more structured. 

These particular effects are very useful in a multiplicity of uses. Indeed, many are the applications 

involving a DES/surface interface towards the development of functional materials, as in nanotechnology, 

electrochemistry and energy storage devices. Industrial uptake of such applications will necessarily 

include an in-depth knowledge of the electrode/electrolyte interface, also known as electrical double layer 

(EDL), and consequently of the differential capacitance which is an interfacial measure used to 

characterize EDLs. Despite all of the experimental research work devoted to the study of the most diverse 

DES/metal systems, these methodologies alone are very limited in probing the interfacial microscopic 

organization and heterogeneity of such complex structures. As such, the computational research can be a 

powerful tool for gaining a better understanding of at least some of the involved arrangements. 

In this work we present the results of molecular dynamics (MD) simulations for ethaline DES at 

a single-crystalline Au(100) surface. The results comprise a deep structural analysis and the capacitance-

potential dependence over a temperature range (313 – 343 K). 

 

 

 
 

Image 1. Representative snapshot of the simulation box ethaline/Au(100); choline cations, chloride anions and  ethylene glycol 

molecules are represented in blue, yellow, and purple, respectively. 
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